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Abstract of JP31 701 29 

PURPOSE:To enhance the probability by which 
an area, etc., interested by a doctor who 
executes a diagnosis are brought to image 
processing optimally by storing correspondingly a 
disease name and an image processing 
condition, and performing the image processing 
to image data, based on the image processing 
condition corresponding to the disease name 
being a diagnostic object. CONSTITUTION:^ an 
image processing condition storage part 1 , 
various disease names considered as a 
diagnostic object and an image processing 
condition corresponding to each disease name 
are stored. Image data S1 being an object of an 
image processing for showing a medical image is 
inputted to an image processing part 2. Also, 
simultaneously therewith or about simultaneously 
therewith, with regard to the medical image 
corresponding to the image data S1, the disease 
name being a diagnostic object is informed to the 
storage part 1 , and from the storage part 1 , an 
image processing condition P corresponding to 
the disease name concerned is inputted to the 
image processing part 2. In the processing part 2, 
in accordance with the inputted condition P, the 
image processing is performed to the image data 
S1 and image data S2 whose image processing 
is ended is generated. The data S2 is sent to an 
image reproducing device and a visible image 
based on this data S2 is reproduced and 
displayed, or sent to an image storage device. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
(Field of the Invention) 

This invention relates to the image processing device which performs image processing to the image data showing 
medical imaging, in order to display a visible image suitable for diagnosis. 
(PRIOR ART) 

After obtaining the image data showing the picture of a radiation image etc. and performing suitable image 
processing for this image data, carrying out the reproducing output of the visible image based on this image data is 
performed in medical various fields besides a field. For example, an X-ray picture is recorded using an X-ray film 
with a low gamma value designed suit next image processing, Read an X-ray picture in the film on which this X-ray 
picture was recorded, and it changes into an electrical signal, After performing image processing to this electrical 
signal (image data), the system which can obtain a visible image with good image quality performances, such as 
contrast, sharpness, and granulation, is developed by reproducing as a visible image to recording materials, such as 
a CRT display device and a photographic material. 

If it irradiates with radiation (X-rays, alpha rays, a beta ray, a gamma ray, an electron beam, ultraviolet rays, etc.), a 
part of this energy of radiation will be accumulated by the applicant for this patent, The accumulative phosphor 
(photostimulable phosphor) in which accelerated-phosphorescence luminescence is shown according to the energy 
accumulated when irradiated with excitation light, such as visible light, after that is used, The radiation image 
information on the photographic subject of a human body etc. is once recorded on a sheet shaped accumulative 
phosphor, Scan this accumulative fluorescent body sheet by excitation light, such as a laser beam, and 
accelerated-phosphorescence luminescent light is made to produce, Read like photoelectricity of the obtained 
accelerated-phosphorescence luminescent light, obtain image data, and the radiation image of a photographic 
subject based on this image data Recording materials, such as a photographic material, The radiation-image- 
recording reproducing system made to output to a CRT display device etc. as a visible image is already proposed 
(JP,55-12429,A, 56-11395, 55-163472, 56-104645, 55-116340, etc.). 

This system has the practical advantage that a picture can be recorded over very large radiation exposure as 
compared with the radiograph system which uses the conventional film photo. Namely, it is accepted that the light 
volume of the luminescent light which carries out accelerated-phosphorescence luminescence by excitation after 
accumulation to a radioactive rays exposure is proportional over the very wide range in an accumulative phosphor, 
Therefore, even if it changes a radioactive rays exposure quite substantially according to various photographing 
conditions, Set the light volume of the accelerated-phosphorescence luminescent light emitted from an 
accumulative fluorescent body sheet as the suitable value for a reading gain, read by a photoelectric conversion 
means, and it changes into an electrical signal, By making a radiation image output to image display devices, such 
as recording materials, such as a photographic material, and a CRT display device, as a visible image using this 
electrical signal, It is especially desirable when obtaining the medical imaging which can obtain the radiation image 
which is not influenced by change of a radioactive rays exposure and in which reduction of a dose of radioactivity 
is demanded. 
(Object of the Invention) 

Generally performing various kinds of image processing to the image data obtained in order to obtain a visible 
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image suitable for observation and diagnosis, as mentioned above in the various above-mentioned systems is 
performed, These people have also proposed many things about the suitable image processing method (for 
example, refer to JP,55-87983,A, a 55-163472 gazette, JP,1-106275,A, and a 1-106276 gazette). 
However, it is necessary to define how many which spatial frequency in applying this to a concrete picture, the 
proposed various image processing methods make emphasize (or attenuation). In order for inefficiency to define an 
image processing condition separately very troublesomely by trial and error about each concrete picture in the 
system dealing with many pictures, In the system which the method of defining beforehand is generally adopted 
[ image processing method ] for every group part opium poppy and group in a picture, and deals with medical 
imaging, Usually, the group division is carried out by photographing parts (for example, a head, a cervix, a thorax, an 
abdomen, etc.) and the photographing condition (usually photography, tomography, photomacrography). 
However, in medical imaging, even if it is a picture of a thorax, for example, since the medical practitioner who 
diagnoses pays his attention to a core, an image processing condition is also set that paying one's attention to a 
pulmonary area part becomes the image quality whose whole thorax is to some extent good for a certain reason. 
However, a paraphrase of this will not perform image processing in which the core and pulmonary area part of each 
is also the optimal. 

An object of this invention is to provide the image processing device which raised the probability that image 
processing of the interested field etc. of the medical practitioner who diagnoses will be carried out the optimal, 
conventionally in view of the above-mentioned situation. 
(The means for solving a technical problem) 

Drawing 1 is a block diagram which specified the composition of the first image processing device of this invention. 
The image processing condition corresponding to the various name of a diseases considered as a diagnosis subject 
and each name of a disease is memorized by the image processing condition storage parts store 1. 
The image data S1 made into the object showing medical imaging of image processing is inputted into the image 
processing portion 2. The name of a disease which gets mixed up with this simultaneously with this, and is made 
into a diagnosis subject about the medical imaging corresponding to the image data S1 is notified to the image 
processing condition storage parts store 1, and the image processing condition P corresponding to this name of a 
disease is inputted into the image processing portion 2 from the image processing condition storage parts store 1. 
In the image processing portion 2, according to the inputted image processing condition P, image processing is 
performed to the image data S1, and the image data [ finishing / image processing ] S2 is generated. The image 
data [ finishing / image processing ] S2 is sent to the picture reproducer which is not illustrated, is sent to the 
image storage which the repeat display of the visible image based on this image data S2 is carried out, or is not 
illustrated, and is memorized for reproduction of a later. 

Here, although the above-mentioned name of a disease is inputted by a manual for every medical imaging, image 
processing is performed based on the image processing condition corresponding to the name of a disease which 
judged the name of a disease automatically by the patient's past career, various inspection results, etc., and was 
judged automatically preferably. 

The second image processing device of this invention constitutes this desirable mode. 
The composition is specified by Drawing 2 . 

The same number as the number shown in Drawing 1 is given to the same block as the block shown in Drawing 1 
in this Drawing 2 , and duplication explanation is not performed. 

The patient information I is inputted into the data analysis part 3. The concept which is inputted into the image 
processing portion 2 as the patient information I here, or names generically the information about the patient 
corresponding to the inputted image data S1 is expressed, For example, although the information, including oral 
consultation results, such as quantity, a business experience, clinical recording, and a family's clinical recording, 
etc., that it has a taste for alcohol or tobacco is said as a result of the various inspections conducted in the past, 
such as bodily features, such as age and sex, a blood test result, and a urinalysis result, it is not necessary to 
include all the information on the above-mentioned illustration and, and information other than the information on 
the above-mentioned illustration may be included. 

The diagnostic knowledge base which is made into the combination of each information or each information which 
constitutes the above-mentioned patient information I, and a diagnosis subject and which ties up sick probability in 
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some numbers is beforehand memorized by the diagnostic knowledge base storage parts store 4. When there is 
patient information that suppose that the probability which is pneumoconiosis is the highest when there is patient 
information of having worked, for example as a coal miner for 15 years or more, and it is within the prescribed 
period after a cancer operation if it illustrates about this diagnostic knowledge base, it is supposing that the 
probability which is that cancer is high etc. 

In the data analysis part 3, with reference to the diagnostic knowledge base memorized by the diagnostic 
knowledge base storage parts store 4, the high name of a disease of probability is specified, and this name of a 
disease is notified to the image processing condition storage parts store 1 . After this, the image processing 
condition P corresponding to the name of a disease inputted into the image processing condition storage parts 
store 1 is outputted from this image processing condition storage parts store 1 like the first image processing 
device of the above, and it is inputted into the image processing portion 2, In the image processing portion 2, 
according to the inputted image processing condition P, image processing is performed to the image data S1, and 
the image data [ finishing / image processing ] S2 is generated. 

In the data analysis part 3, as the dotted line showed to the figure, input the image data S1 besides the above- 
mentioned patient information 1, and the image data S1 is searched, For example, automatic recognition of the 
unusual shade and shadow which are useful for specifying the name of a diseases, such as shade and shadow 
corresponding to cancer and shade and shadow corresponding to a lung, is carried out. When (for example, JP.62- 
125481, A, Japanese Patent Application No. 1-162901 - referring to No. 162909), and these abnormal shades are 
discovered, it may be made to specify the name of a disease corresponding to the shade and shadow. 
The number of the name of a diseases inputted into the image processing condition storage parts store 1 in the 
above-mentioned first and the second image processing device does not need to be one, It may be made to output 
the image processing condition P which two or more name of a diseases were inputted, and was suitable for the 
sick both sides of this plurality, Two or more image processing conditions P suitable for sick each of this plurality 
are outputted, two or more image processing is performed to the image data S1 by the image processing portion 2, 
and it may be made to generate two or more image-processing finishing image data S2. 
(OPERATION) 

The first image processing device of this invention that make the name of a disease and an image processing 
condition correspond, they are memorized, and it was made to perform image processing to image data based on 
the image processing condition corresponding to the name of a disease made into a diagnosis subject A sake, 
Compared with the case where an image processing condition is defined by the conventional photographing part 
etc., the probability that image processing of the field etc. where the medical practitioner who diagnoses shows 
concern will be carried out the optimal is raised. 

Although the above-mentioned name of a disease is inputted by a manual for every medical imaging, here, The 
visible image in which it may be begun and drawn once diagnosis of the name of a disease observes a picture, it 
inputted the name of a disease after it once displayed the picture in this case and diagnosed the outline, began it 
after it performed image processing after that, and optimal image processing was performed will be displayed. 
In the second image processing device of this invention compared with this, In order to judge the name of a 
disease automatically from patient information, time until it acquires the picture to which image processing was 
performed based on the optimal image processing condition being also is shortened, and troubling observers of a 
visible image, such as a medical practitioner, decreases, and it becomes a device with more sufficient workability. 
(Example of real ** ) 

Hereafter, the example of this invention is described with reference to drawings. 

Here, the system using the accumulative phosphor (photostimulable phosphor) mentioned above is explained. 
Drawing 3 is a schematic diagram of an example of X-rays equipment. 

When X-rays 12 are irradiated towards the thorax 13a of the human body 13 from the X line source 1 1 of this X- 
rays equipment 10 and X-rays 12a which penetrated the human body 13 are irradiated by the accumulative 
fluorescent body sheet 14, accumulation record of the transmission-X-ray picture of the thorax 13a of a human 
body is carried out at the accumulative fluorescent body sheet 14. 

Drawing 4 is a perspective view showing the computer system which are an example of an X-ray picture reader, 
and one example of the image processing device of this invention. 
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The accumulative fluorescent body sheet 14 in which the X-ray picture was recorded is set to the prescribed 
position of the X-ray picture reader 20. The accumulative fluorescent body sheet 14 set to this prescribed 
position is conveyed in the direction of arrow Y by the sheet conveying means 22 of the endless belt etc. which 
are driven by the motor 21 (vertical scanning). On the other hand, the reflective deviation of the optical beam 24 
emitted from the laser light source 23 is carried out by the rotating polygon 26 which is driven by the motor 25 
and carries out a high velocity revolution to an arrow direction, changing an optical path by the mirror 28 and 
entering into the accumulative fluorescent body sheet 14, after passing the focusing lenses 27, such as ftheta 
lens, — the direction of vertical scanning (the direction of arrow Y) — abbreviated — horizontal scanning is 
carried out to a vertical arrow X direction. From the part where the optical beam 24 of the accumulative 
fluorescent body sheet was irradiated, the accelerated-phosphorescence luminescent light 29 of light volume 
according to X line drawing image information by which accumulation record is carried out is emitted, and this 
accelerated-phosphorescence luminescent light 29 is drawn with the lightguide 30, and is detected by the 
photomultiplier (photo-multiplier) 31 in photoelectricity. The above-mentioned lightguide 30 fabricates light guide 
nature materials, such as an acrylic board, and is made, it is allotted so that the incident end face 30a which 
makes linear shape may extend along a scanning line on the accumulative fluorescent body sheet 14, and the 
acceptance surface of the photomultiplier 31 is combined with the ejection end face 30b formed in a circle. The 
accelerated-phosphorescence luminescent light 29 which entered in the lightguide 30 from the incident end face 
30a, Total internal reflection is repeated, it progresses, the inside in this lightguide 30 is ejected from the ejection 
end face 30b, light is received by the photomultiplier 31, and the accelerated-phosphorescence luminescent light 
29 showing an X-ray picture is changed into an electrical signal by the photomultiplier 31. 
The analog output signal SO outputted from the photomultiplier 31 is amplified in logarithm with the logarithmic 
amplifier 32, and is digitized with A/D converter 33, and the image data S1 as a digital signal is obtained. 
The obtained image data S1 is inputted into the computer system 40. This computer system 40 includes an 
example of the image processing device of this invention. 

As the body part 41 in which CPU and the internal memory were built, and an auxiliary memory. The driving part 42 
which a ** floppy disk is inserted and is driven, It comprises CRT display 44 for displaying the keyboard 43 for 
inputting the directions etc. which an operator needs for this computer system 40, and the required information on 
a visible image or others based on image data. 

Each processing within the computer system 40 is realized by executing the program according to this each 
processing within this computer system 40. 

Therefore, the combination of the hardware for realizing the function of each block shown in Drawings 1 or 2 and 
software is identified with this each block here. 

Here, this computer system 40 explains as what includes an example of the first image processing device of this 
invention first. 

In the computer system 40, the both sides of the photographing condition mentioned above, the image processing 
condition for every photographing part, and the image processing condition for every illness are inputted 
beforehand, and are remembered. 

In image processing performed within this computer system 40. The noise rejection processing for carrying out 
reduction of the noise resulting from fluctuation of the X-rays in the case of roentgenography, etc., The frequency 
processing which emphasizes or attenuates the specific spatial frequency component of an X-ray picture, There 
are processing etc. which change the gradation of the visible image displayed on CRT display 44, luminosity, etc., 
and an image processing condition means a series of conditions about how many which frequency components are 
emphasized, for example or as what gradation it is considered, and image processing. 

If the image data S1 is inputted into the computer system 40, image processing will be performed to the image 
data S1 inputted according to the photographing condition and the image processing condition defined for every 
photographing part irrespective of what the illness which should be made a diagnosis subject first of all is. It is 
sent to CRT display 44, and the visible image based on this image data is displayed on the surface screen of this 
CRT display 44, and let the image data to which this image processing was performed be an object of observation 
by a medical practitioner. However, this visible image is not a visible image based on the image data to which 
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image processing was performed according to the photographing condition and the image processing condition 
defined for every photographing part as mentioned above, and the visible image which a medical practitioner makes 
the object of diagnosis about that patient and which suited sick is not necessarily displayed. This medical 
practitioner observes the visible image displayed on CRT display 44, and inputs further the name of a disease 
which should be made a diagnosis subject from the keyboard 43 with reference to patient information about that 
patient, such as various inspection results, oral consultation results, etc. It means that the name of a disease 
which should be made a diagnosis subject by this was notified to the computer system 40, In this computer 
system 40, the visible image which image processing which suits the sick observation anew inputted into the image 
data S1 was performed, and fitted that sick diagnosis at CRT display 44 is displayed. Image processing by the 
photographing condition and the image processing condition defined for every photographing part judges the name 
of a disease based on chisels, such as a patient's oral consultation and an inspection result, and it may be made to 
input the name of a disease from keyboard 43 grade, without carrying out. 

Next, the computer system 40 explains as what includes an example of the second image processing device of this 
invention. Here, in the computer system 40, the operation corresponding to each blocks 1-4 shown in Drawing 2 is 
performed on the function. Hereafter, the blocks 1-4 shown in Drawing 2 on account of explanation are considered 
to be the blocks showing each function of the computer system 40. However, of course, this invention expressed 
by the block diagram showing in Drawing 2 by this is not what is limited to the example described below. 
In this computer system 40, the patient information I corresponding to this image data S1 besides the image data 
S1 mentioned above is inputted. The input of this patient information I is inputted into a floppy disk in the cases, 
such as an inspection and oral consultation, and is performed by loading with this floppy disk the driving part 42 
shown in Drawing 4 . Various inspection equipment etc. are connected with the computer system 40, without 
passing a floppy disk, and it may be made to carry out the direct entry of the patient information I. 
Drawing 5 is a figure showing an example of patient information. Here, patient information comprises a 
photographing part, an oral consultation result, age, sex, clinical recording, blood relationship person clinical 
recording, etc., is recorded on a floppy disk in the coded data format, and is inputted into the computer system 40 
from this floppy disk. 

The conversion table of the name of a disease and an image processing condition is memorized by the image 
processing condition storage parts store 1 within the computer system 40. 

Various diagnostic knowledge bases for directing the high name of a disease of possibility to the diagnostic 
knowledge base storage parts store 4 from the above-mentioned patient information I are memorized. In the data 
analysis part 3, the high name of a disease of possibility is specified from the inputted patient information I based 
on various diagnostic knowledge bases memorized by this diagnostic knowledge base storage parts store 4. 
Drawing 6 is a figure showing an example of the diagnostic knowledge base. 

In this example, the diagnostic knowledge base is classified for every photographing parts, such as a lung and 
lumbar vertebrae, and when [ whose a photographing part is a lung ] indicated by the purport, the diagnostic 
knowledge base about a lung as shown in Drawing 6 (a) is referred to at the inputted patient information I. 
##** whose possibilities of the above-mentioned function to pneumoconiosis are 30% when it is in the 
patient information I which the function showing a possibility of being the pneumoconiosis which made the variable 
the years of experience as a coal miner is included in this diagnostic knowledge base here, and was inputted with 
coal miner and years-of-experience ten years as a patient's business experience. 
The function which expresses with a diagnostic knowledge base the possibility of lung cancer over the 
multiplication (the total number of the tobacco which had sucked up so far) of the number of suck tobacco and 
smoking years to a day is memorized, When it is [ the 20 amounts of smoking of tobacco/] in the patient 
information I 15 years on the 1st, a possibility of being lung cancer is computed with 20%. 
a patient — 100% will be assigned to the sick possibility if there is illness under present therapy as clinical 
recording of the person himself/herself. The possibility of each illness is assigned also from the statement of the 
column of the clinical recording of the family of the patient information I. 

The name of a disease D called for as mentioned above is inputted into the image processing condition storage 
parts store 1 within the computer system 40, and the image processing condition P corresponding to the illness D 
is inputted into an image processing portion from this image processing condition storage parts store 1. 
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In the data analysis part 3, as the dotted line showed to Drawing 2 , the image data S1 besides the above- 
mentioned patient information I is inputted, The image data S1 is searched and automatic recognition of the shade 
and shadow corresponding to cancer, the shade and shadow corresponding to pneumoconiosis, etc. is carried out, 
and when these shade and shadow are discovered, it may be made to specify the name of a disease corresponding 
to the shade and shadow. 

If the name of a disease is specified as mentioned above, image processing is performed to the image data S1 
based on the image processing condition corresponding to this specified name of a disease and the image data S2 
after image processing is generated, This image data S2 is sent to CRT display 44 (refer to the 4th figure ), the 
visible image based on this image data S2 is displayed on CRT display 44, and observation is presented. This image 
data S2 is sent to the memory storage which is not illustrated, and is memorized as an object for mothballs. 
The high illness of a possibility of having asked as mentioned above is not restricted to one, may specify two or 
more illnesses with a high possibility, may perform two or more image processing, and may display it one by one or 
simultaneous. 

Although it is an example which displays a visible image on a CRT display in the above-mentioned example, it may 

be made to display a visible image on a sensitive film, for example using a laser beam printer etc. 

Although the above-mentioned example is the system which used the accumulative fluorescent body sheet, The 

image processing device of this invention is not restricted when treating the medical imaging obtained using the 

accumulative fluorescent body sheet, and when dealing with the medical imaging etc. which were obtained using 

the medical imaging obtained using the X-ray film mentioned above, for example, other CTs, MRI, etc., it is applied 

widely. 

(EFFECT OF THE INVENTION) 

As explained to details above, the first image processing device of this invention, While the image data which 
expresses medical imaging as the image processing condition storage parts store which memorizes the image 
processing condition for every various illnesses made into a diagnosis subject is inputted, The image processing 
condition corresponding sick made into a diagnosis subject about this medical imaging is inputted from a described 
image processing condition storage parts store, and since it has the image processing portion which performs 
image processing to image data based on this inputted image processing condition, image processing of the field 
etc. which are interested in the medical practitioner who diagnoses is carried out the optimal. 
The second image processing device of this invention is added to a described image processing condition storage 
parts store and an image processing portion, Since it has the data analysis part which specifies illness with 
reference to a diagnostic knowledge base based on the diagnostic knowledge base storage parts store and patient 
information which memorize the diagnostic knowledge base storage parts store, In addition to the effect in the first 
image processing device of the above, by specifying the name of a disease automatically, it is wide opened from 
the troublesomeness which specifies the name of a disease by a manual, and time until it acquires the optimal 
picture is shortened, and it becomes a device with more sufficient workability. 



[Translation done.] 
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